Fornix deep brain stimulation induces reduction of hippocampal synaptophysin levels.
Fornix deep brain stimulation (DBS) has the ability to refurbish memory functions in animal models with experimental dementia. One of the possible underlying mechanisms is the acute increase of acetylcholine in the hippocampus. Another suggested hypothesis is neuroplasticity. Recent work in rats has shown that acute fornix DBS can modulate neurotrophic factors as well as synaptic plasticity markers on the short-term. Here, we want to test the hypothesis that acute fornix DBS can also lead to long-term effects on neuroplasticity. Rats received DBS at 100 Hz, 100 μA and 100 μs pulse width for 4 h with electrodes placed bilaterally in the fornix. Seven weeks after stimulation, rats were sacrificed. BDNF, p-CREB, SV2 and synaptophysin immunohistochemistry was performed for their brains. No differences were found in the number of BDNF, p-CREB or SV2 positive cells for fornix DBS rats when compared to sham. Surprisingly, the density of synaptophysin immunoreactive presynaptic boutons was significantly decreased in the CA1 and CA3 subregion of the hippocampus for DBS rats. Therefore, fornix DBS might induce long-term depression related mechanisms.